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I. Abstract

Extrapolations from sPrveY results indicate a total population of over

north of Unimak Island and the Alaska Peninsula. The main range of the

population extended from Cape Morclvinof to Cape Licskof including Bechevin

Bay, Izembek Lagoon and Moffet Lagoon. Portions of the population range

over 40 km from shore. Small numbers are believed to be scattered to

the west and northeast particularly near Port Moller. This range was

greatly reduced from that observed in 1970 as a result of mortality

caused by extreme sea ice conditions in 1971, 1972 and 1.974. NO range

expansion has been observed since 1972; however, repopulation of former

habitat between Cape Lieskof and I’ort Heiden should OCCIIZ in the absence

Oftseveze sea ice conditions.

Survey results were expanded to indj.cate a total population of over

17,000 sea otters. The present population appears below the 1.970 le-.’cl

and within the carrying capacity of the pr&ent range. Distribution

~rithin the range was influenced by water depth and perhaps weaLher.

Observed dmsities averaged 3.1. sea otters/km2 in waters O to 20 m deep,

5.8/kn!2 in water 20–40 m deep, O.S/kmz in water 40-60 m deep and 0.03/km2

in water CVCY 60 m deep. Previous scrveys indicate that at times higher

densities occupy waters between 40 “and 80 m deep. I’i’w animals stray

beyonCl the 80 m depth coi~tour. Between Cape Mordvinof and Cape Lieskof,

- from shore seaward to the 60 m contour (including Bechevin  Bay), should be

considered an area critical to the survival of this population of sea otters.
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II. Introcluc~ion

A large, and in many respects unique, population of sea otters occupies

the shallow waters of southwestern Bristol Bay north of the Alaska

Peninsula and Unimak Island. Most sea otter populations reside CIOSC to

shore, concentrating in areas with offshore rocks and kelp beds. In

contrast, otters in this population range widely in offshore waters.

While at times

sandy beaches,

contour, 50 km

Sea otters”are

dfrect effects

blu~ber layer.

they concentrate within a few kilometers of the adjacent

they frequently scatter to the vicinity of the 80 m deptl)

or more from shore.

probably the most vulnerable of all marine”mammal.s  to the

of oil. Unlike most marine mammals they

They rely on air trapped in their dense

6: ?K@-  l - L e s t . aid bwyalicy. WIlell clew, this mat. of fur

and the skin over most of the body remains dry. If the

loses its water repellency and its insulative quality.

have no thick

fur for conservation

is waterproof

fur is soiled it

If this is not

corrected quickly tile animal will die of hypothermia. While little

information is available on the quantities and types of petroleum

products necessary to kiil a sea otter it appears that relatively small

atnounts of both refined fuels and crude oil will cause death (Kenyon 1971,

Schneider unpublished data). Kenyon (1969)

massive kills may have occurred near slliFwreclcs.

Long-term secondary effects of chronic polll~tion  on all hi~,b tropl]ic

level species are possible if one or T..CYC of the licks in the food cha’in
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are affected, Sea otters require large quantifies oi food (20 to 25

percent of their own body weight per day”) to support a high metabolic

rate. The main factor lfmi”ting  mos~ sea otter populations appears to be

food availability.

sessj.le organisms.

chances in the food

Sea otters in most areas appear LU ~eecl on rc].at~vely

Therefore, they may be exceptionally sensitive to

chain and any “effects would tend to be site specific.

The southwestern Bristol Bay sea otter populatirmappears to be vulnerable

to oil spills. It. is bounded. by the proposed Bristol Bay OCS lease area

and by Unimak Pass, a potential hazard area for tankers. Tl}e population

periodically concentrates, making it possible for a small spill to

directly kill large numbers of otters. This population appears to be a

likely source of ott$rs that will repopulate the FOX and Krenitzi.n

Islands. Tlicse islancl groups contain some of the la~gest areas of

Unpopulated sca otter habitat remaining in Alaska an?, at present,
,

support only a few tenuously established groups of sea otters. A SC?V12?L_C?

reduction of the Unimal;-Al.aska Peninsula population could delay repopulation

of these islands for many years.

The range and distribution

in recent years, partly as

(Schneider and Faro 1975).

in t~und~crs but no reliable

of the 13ristol Bay populat~.on  have fluctuated

a resu].t of periodic fornmtjGn  of sea ice

There appear to have been some fluctuations

es~imates have been m;]cle.
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The objectives of this project were to:

1.

2.

3.

4.

of

in

Determine the current range”of the population.

Determine the disL.ribution of sea otters within that range.

Identify areas of potentially critical habitat.

Estimate the size of the population.

particular interest were the offshore limits of distribution, distribution

relationship to water depth, characteristics of the northeastern

fringe of the range of the main population, which can be expected to

change in the future, and the precise locations of high densities of sea

otters that ‘might indicate areas of abundant food orgai~isn]s.

III. Current State of Knowledfie

A number of fixed-wing aerial surveys of the study area have been flown

since 1957 by U. S. Fish and Wildlife Service and Alaska Department of

Fish and Game personnel. The most significant counts are sumznarized in

Table 1.’ None of these surveys syst.ematical.ly  covered

and the numbers of sea otters counted varied greatly.

of chanaes i.n distribution is evident however.

the entire area

A general pattern

A remnant population

prior to 1911. This

probably survived the period of commercial expl.oi.tation

population IT;IS concentrated north of Unimak Isloml

639



Table 1. Sightings of sea otters along the north side of the Alaska Peninsula and Unimak Island.

Ylrah Oct. March May Oct. 1972 June Aug.
1957 19621958 _ ~ 1969 1970 1971 1971 1972 1972 to June 1973 1975— . 1975— —  — .  —— — .

Cape Chicl-qof to
Cape Greiy o 4 0 0

Czpe Greig to
p,e<n~ee~  ~ree’~ o 4 0 0 0

Cape Iktuzof to
CaFe Lieskof 33 74 60 18 1 2 0

Xoffet .ioint t o
Ctter  ?ci~t 786 ~11 2765 330 2157 20 273 400-600 79 198 2585

Ctter ?cLnt to
C2F.e Xzrdvinof 58 152 1 19

C2?e Xorchinof to
Cz?e Sarichef 10 0 0 1

Total 786 75 811 2892 482 2157 137 401 - 82 7 223 2605

1957-1965 fTom USFXS reports by Kenyoz and Lezsink.
1575 Scn-eys cocdwteti umier ?@ 67 Outer Continental Shdf Environmental Assessment Program.
Xcnc c: these s“~nTE-ys covered the entire area. Tine primary purpose of th:s table is to demonstrate changes in
c!~stribction azd relazive abuaaance  in some area..
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and Izembck Lagoon. During the early 1960’s it expanded its ran~c to

the vicinity of Port Mojl.er although the largest numbers remained north

of Izembek Lagoon (Kenyon 1969). By 1970 sea otters were common as far

northeastward as Port Heiclen and occasional individuals were seen near

Ugashik and llgegik Bays. ln 1971,

forms only to the vicinity of Port

1972 and 1974 sea Jce , which normally

Hej.den,  advanced to Unimak Island.

Many sea otters were killed and others were forced southwestward {Schneider

and Faro 1975). The cumulative effects of the 3 years of ice formation

appeared to severely restrict the range of this population to the area

west of Cape Lieskof. Occasional sea otters have been sighted to the

northeast of that point particularly near Port Moller;  however, no

established groups have been located and no evidence of expansion of the

main population into formerly occupied habitat northeast of Cape Lieskof

has been found since 1972 (Fig. 1).

The effects of the sea ice on numbers of sea otters were less evident.

During 1971 and 1972 mortality of several hundred sea otters was observed

and it is probable that even more deaths were unobserved. In the 1960’s

considerable range expansion occurred when densities were high, and a decade

later, no comparable range extension was observed. This suggests that sea

otter densities west of Cape Lieskof  underwent reduction and are now lower

open water, traditional survey

population covers over 10,000 lun2  of

methods have not been aclcquat.c? to estimate. .

the size of the populatj.on. Y.cllj’ Cn (1!?69) estimated ihnt the po~~l.~ti~il

was greater than 3,800 in 1965, but more recent information indicates that his
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~urvcy did not cover the entire range of the population and that consicicrablc

population growth occurred after that time. In 1970 a total of 2,157

sea otters was counted in photographs of several pods clustered southeast

of Amalc Island. One of these pods was the largest ever recorded, containing

over ].,000 sea otters. NIQ pups were visible in the ph~tographs, inciicating

that al.]. segments of the population were not represented. Crude estjmates

made from aerial surveys conducted prior to 1970 indicated that this

population contained on the order of 8,000 t.o 10,000 sea otters (Alaska

Department of Fish and Came 1973). These estimates would not stand up

to statistical scrutiny however.

IV. Study Area

At one time or another parts of this population have been observed in

the waters north of Uni.male lslancl  and the Alaska Peninsula i-rem Scotch

Cap to Egegik Bay (l?ig. 1). They have occupied Bcchevin Bay, Izembek

LagGon and Port Moller frequently and prou~bly  at least small numbers

have used all of the bays and lazoons in the area. Surveys indicate

tl~at large numbel-s  may occ.asional].y move offshore to the vicinity of the

80 m depth contour north of Unimak Island and Izcmbck  Lagoon. Some

ottOrs have been si.~}~ted 50 km from sl~ore and one moribund animal was

found over 100 km from shore (T. Newby, pcrs. comm.). The potential

2
St:udy :lr~~ delille.atei~  Ily these observ:li.iol~s  is; “c~ver lo,()~~ ~li] .
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v. Methods

Information on the distribution of” the population was gathered on aerial

surveys conducted under RU 67 in June and August 1975 and RU 243 in

June 1976. These surveys were made from a Grumman Super Wiclgeon flown

in an irregular pattern over concentrations of marine mammals. All. sea

otters sighted were counted visually or photographe.cl  with motor-driven

35 mm cameras.

On 30 and 31 July 1976 a systematic aerial survey of the main population’s

range was made. The survey

Office.of Aircraft Services

platform was the U. S. Department of Interior,

turbo Goose N780. The aircraft was flown

along predetermined tracklines  which generally extended along north-

sout-h lines extending from shore to the vicinity of the 80 m depth

contour. Navigation was aided by the Global Navigation System (CNS

500) . Corrected flightlines  are shown in Fig. 2.

maintained at a constant altitude of 200 feet (61

airspeed of 120 knots (222 lcm/hr).  TWO observers

The aircraft was

m) and a constant

counted all sea otters

seem within 0.1 nautical mile .(185 m) strips on either side of the

aircraft. Strip width was determined with the aicl of an i.nclinomctfr

specifically designed for the survey. Allowance was macle for a strip

directly under the aircraft that was not visib3e to the observers. All

observations were transmitted over a portable intercom system to a third

individual who recorded them on

group of sea otters the time of

state, and side of the aircraft

.standnrdized data sheets. For each

the ~bservation, group size, their activity

were recorded.
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Two other observers sat in the rear of the aircraft and recorded all sea

otters seen

was paid to

transects.

their range

occurred on

regardless of distance from the aircraft. Particular attention

the occurrence of large pods outside of the limfted strip

While these observers counted “unlimited” width strips,

was limited by”a variety of conditions and no duplication
.

connective transects. One of the observ:rs recorded observations

for both rear observers.

Both recorders synchronized stop watches at the start of each transect

and recorded the times of observations to the nearest second. The

recorder for the limited strip survey also periodically recorded latitude

and longitude indicated by the GNS 500. This procedure permitted fairly

nrorise determfnat$on of the Ioratf.on of each observation and far.ilitatecl=-...

comparison of observations between the limited and unlimited strip

surveys.

An irregular flight pattern”was used in Bechevin Bay as past surveys

ind;cated  that sea otters tended LO concentrate in specific parts of the

bay malting a strip census inappropriate. A direct count was made of

this area.

Visibility conditions were classified for each transect according to the

followi.n~  system:
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1 Excellent - surface of water calm, usually a high overcast sky with

no sun glare. Sea otters appear dark against a uniformly light

gray background of the water’s surface. Individuals eas%ly distinguished

at a distance.

2 Very good - May be light ripple on water’s surface or slightly

uneven lighting but still relatively easy to distinguish individuals

at a distance.

3 Good - may be light chop, some sun glare or shadows. Individuals

at a distance may be difficult to distinguish but individuals

nearby and small groups at a distance are readily identified.

4 Fair - usually choppy waves and strong sun glare or dark shadows in—-

part of the survey track’. Individuals in kelp beds, in the lee of

rocks, or near the obsexver and most pods readily identified but

most individuals and some pods in areas of poo~ lighting or at a

distance difficult to distinguish.

5 POOT- - individuals difficult to distinguish un].ess very close and——

some pods at a distance may be mi.sse.d, however, conditions sti].~

good enough to give a very rou~h impression of the distribution of

animals,

,649



6 Unacceptable - heavy chop with many whitecaps, lightinc poor or

large waves breaking on rocks. No surveys should be conducted

under these conditions but occasionally a sighting of significance

may be made in the course of other activities.

This system differs somewhat from that used by Estes and Smith (1973),

but is. similar to that used by Kenyon (1969).

Personnel participating in the 30-31 July survey were Herman Reuss -

pilot, John Sasso ~ co-pilnt,Karl Schneider and Kenneth Pitcher -

limited strip observers, Roger Aulabaugh - recorder, Donald Calk2ns and

James Faro - unlimited strip observers. Paul Arneson conducted a survey

of~birds under RU 3/4 from tl~e rear of the aircr”aft. Distances were

expressed in nautical miles because this unit’s relationship to latitude

and the speed of the aircraft facilitated the plotting of observations.

VI. Results

Results of the survey are presented in Tables 2 and 3. Each transect

was broken into 2 nautical mile (3.7 km) lonx segments. SeCrnent A

extended from shore to 2 nm (3.7 Ian} from shore, segment B from 2 nm

(3.7 km) to 4 nm (7.4 km) from shore, etc. Each segment in the limited

width strip survey would represent two parallel rectangles 2 nm (3.7 h)

long and 0.1 nm (0.185 km) wide -separated by approximately 50 m. The

total area surveyed in each limited width segment was

Ii1112  ) . Each segment also represents approximately 1.0

time. The data have been grouped into these segments

0.4 nm2 (1.37

minute of survey

for convcni.cnce.
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Table 3. Sizes of sea otter groups sighted on 30-31 July 1976 transect survey.

Frequency of Occurrence -

of Group Size sizes of
Transect l’rack_width “ 1 2 3 4 5 Larger Pods.—.—

5D 0.2 nm
Unl.imit.ed 1

10 A 0.2 run
Unlimited

B 0.2 nm
Unlimited

c 0.2 nm
Unlimited

I) 0.2 nm
Unlimited

F. 0.2 nm

2 1
3 2 1
2 3 10
3 2 1 7, 10
1 1 1

3 1 6, 9
1
2 11

lJnlimited 1

11 B 0.2 nm 2 1 1
Unlimited 2 1 20, 20

c . 0.2 nm 2 15
Unl.imi.tw3 2 1 14, 20, 8

—~——

12 A 0.2 nm 1
Unlimited 1 1

B 0.2 nm 2 1
Unlimi.tcd 2

c 0.2 nm 3
Unlimited 3

F 0.2 llm

1
‘ 6, 7, 11

6, 27

Unlimited 1

13 A 0.2 nm 5 5
Unlimited 4 2 2 1

B 0.2 nm 3 1
Unlimj ted 1 1

D 0.2 nm
Unlimited 1

E 0.2 nm

14 A 0.2 nm 2 1
i!nlin]itcd 3

R 0.2 nm 2 1 1 7, II, 13
Unl.imitcd 1 80, 20, 30, 20, 17

c 0.2 11111

unlinliLed 1 1

l.) 0.2 nm 1
uII]:iM i t ccl

F 0.2”111:1 1

L~nl iw i t~,cl-. —.. — ———. . . . . . . —-— - -- ———.—-—-——----
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Table 3. (cont.) Sizes of sea otter groups sighted on 30-31 July 1976 transect survey.

Frequency of Occurrence
—

of Group Size Sizes of
Transect Track width 1 2 3 4 5 L:~rger Pods

15 A 0.2 m 21
Unlimited 2 3

c 0.2 m
Unlimited 2 1

G 0.2 run 1
Unlimited 1

J 0.2 nm
Unlimited 1 .—

16 A 0.2 nm
Unlimited

B 0.2 nm
Unlimited

c 0.2 nm
Unlimited

D 0.2 nm
Unlimited

E 0.2 nm
Unlimited

F 0.2 nm

1 1.
1 1 1 23
7 6 35, 60, 30

5 100, 40, 8, 9, 50, 17, 1
1 1

1 6, 7
4
12
1
2

Unlimited 2* ——

17 A 0.2 nm 1 1
Unlimited 4 1

B 0.2 nm x
Unlimited 1

D ().2 nm
Unlimited 2

E 0.2 nm
Unlimited 1

18 A 0.2 nm 1 1
Unlimited 1

B 0.2 nm 1
Unlimited 1

c 0.2 nm
Unlimited 1

E 0.2 nm 4 1
UnlimiCed 2

H Ocz nm 1
Unlimited 1

K 0.2 11111 1
Unlimited 1 —
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Table 3. (cont.) Sizes of sea otter groups sighted on 30-31 July 1976 transect survey.

Frequency of Occurrence
of Group Size Sizes of

Transect Track width 1 2 3 4 5 Larger Pods

19 B 0.2 nm
Unlimited 9, 35

c 0.2 nm 1 5
Unlimited 2

D 0.2 nm 2
Unlimited 1 1

E 0.2 nm 2
Unlimited 1

G 0.2 nm 2
Unlimited

I 0.2 nm 1
Unlimited 1

20 A 0.2 nm 2 1 9
Unlimited 1 1 6, 7, 8

B 0.2 nm
Unlimited 2

D 0.2 m 1
Unlimited 1

F 0.2 run 1
Unlimited 1

G 0.2 nm 1
Unlimj.ted

H 0.2 nln 2
Unlimited 2 1

J 0.2 nm
Unlimited 1

K 0.2 run 1

21 A 0.2 nm 2
t Unlimited 1

B 0.2 nm
Unlimited 1

c 0.2 nm
Unlimited 11

G. 0.2 mm
Unlimited “1

I O.z *m
L!n].imittxl 1— — ———

22 A O*Z nm 2
Unlimited

B 0.2 nm
Unliinitcd

c 0.2 nm 1
Unl,ivlitcd

1) o.? n!n 1

Unlimited 2
K 0.2 ml 1

100
50

lJ]llimitcd-.—. _____ 1. — _ _ _ -——. _____.—...__ -...__



‘i’able 3. (cont.) Sizes of sea otter groups sighted on 30-31 July 1976 transect survey.

Frequency of Occurrence
of Group Size Sizc?s of

Transect Track width “1 2 3 4 5 Larser Pods

23 A

B

c

D

E

F

G

K

M

o

0.2 run
Unlimited

0.2 nm
Unlimited

0.2 nm
Unlimited

0.2 nm
Unlimited

0.2 nm
Unlimited

0.2 nm
Unlimited

0.2 nm
Unltiitccl
0.2 mn

Unlimited
0.2 nm

Unlimited
0.2 nm

“1

2
1
1
1

2
1

1

1
1

1

1

1

1

Unlimit9d 1

24 B 0.2 nm 2 1
Unlimited 1 1

c 0 . 2  n m
Unlimited 1

E 0.2 nm
Unlimited 2

I 0.2 m 1
Unlimited

K 0.2 nm 1
Unlimited 1

P 0.2 nm
Unlimited 1.——

25 B 0.2 nm
Unlimited 1

c 0.2 nm 1
Unlimited

D 0.2 nm 1
Unlimited

E 0.2 nm
Unlimitrd 1 1 .—

26 B o.~ n~ 2
Unlimited

c 0.2 nm 1
Unlimi.t.ed 2

D 0.2 nm 1
Unlimited 1 1

F 0.2 nm 1
Unlimited

G .0.2 nw
Unlimited 1..—. . __________——- . . .— .._- .—__-.——.— ..— -.



l’able 3. (cont.) Sizes of sea otter groups sighted on 30-31 July 1976 transect survey.

‘ -——— Frequency of Occurrence
— . -

of Group Size sizes of

Transect Track width 1“2 3 4 5 Larger Pods

27 A 0 . 2  n m 1
Unlimit-ed 1

B 0.2 rkm 2 1
Unlimited 3 ’ 16, 20

c 0.2 nm 6 1 1 8, 17

Unlimited 2 2 1 7, 7, 10, 16

E 0.2 nm 1
Unlimited 2

F 0.2 nm 1
Unlimited 1

11 0.2 nm 1
Unlimited 1

28 A 0.2 ‘run
Unlimited 1

B 0.2 nm 1
Unlimited 30, 8

c 0.2 nm 4 1 15

Unlimited 1 1 9, 16

D 0.2 nm 5 2 1 1
Unlimited “ ‘6 1 1. 2

E 0.2 m“ 3 1 1. 6 “

“ u n l i m i t e d 2 1 2 16, 12

H 0.2 nm 2
Unlimitcxl

L 0.2 nm
[Jnlinci.ted 2

29 B 0.2 nm 11
Unlimitecl

c 0.2 nm 25

Unlimited 2 1 19

n 0.2 nm 5
lJnl.imited 1 25, 50, 11

E 0.2 nm 2
Unlimited 3

F 0.2 nm [+ 1 1

Unl im.i. ted 1 6

c 0.2 nm 1
Unlimited 1 2 1 6, 50

11 0.2 n.l!l 1 1

LJnlimit.cd 1 1 10, 14

I 0.2 n m
lJnl.imited 1 1
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!l%ble 3. (cont.) Sizes of sea otter groups ~ig~lted on 30-3]. July 1976 tr:ln SCCt surv~Y.

Frequency of Occurrence
of Group Size sizes of

Transect Track width 1 2 3 4 5 Larger Pods

30 A 0.2 nm 1
Unlimited

B 0.2 nm
Unlimited 3

c 0.2 nm
Unlimited 1

E 0.2 ml
Unlimited

F 0.2 nm
Unlimited

G 0.2 nm
Unlimited

H 0.2 nm
Unlimited

I 0.2 “nm 3
Unlimited 2

K 0.2 nm

1
1
1
1

1

2

1’
1

1

1 1

50
12, 40

6
11, 10, 21

1
1

Unlimited 1

31. A 0.2 nm 11 12
Unlimited 1

B 0.2 nm 3 1
UnlimiCed 1 1

~ O,z n= 3 2s
Unlimited 1 24

D 0.2 nm
Unlimited 15

E 0.2 m 1
UnH.m+ted 1

F 0.2 nm 1
Unlimited 1

32 A 0.2 nm 2
Unlimited 1

B 0.2 nm 1.
Unlimited

D 0.2 nm 1
Unlimited

G 0.2 nm
Ulll.imited 1 ——

33 .4 0.2 nm 1
Unlimited “ 1

B 0.2 nm 1
Unlimited 1111

c 0.2 nm 1t. ? 1.
Unlimited 1
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In some cases a partial segment beyond those indicnted  was surveyed. No

sea otters were seen in these partial segments and they have been omitted

from the tables to prevent confusion. Flightlines and distribution of

sea otters counted in Bechevin Bay are shown in Fig. 3.

VII. Discussion

Although the 30-31 July survey was considered highly successful there

are a number of limitations that should be considered before interpreting

the data. ‘l’he time available for preparation of this report did not

allow detailed analysis of all aspects of the survey. Therefore, this

discussion will cover ‘factors influencing the survey and”the most important

conclusions drawn from it. A more detailed analysis might’be necessary

for comparison with any subsequent surveys.

Strip transects were chosen over’ line transects because measurement of

radial angles, radial distances or right ?ngle distances for each sighting

would have been i;npossible  given the speed of the aircraft, number of

observations and short distances of observation.

A systematic arrangement of transects was chosen over a random distribution

because major objeccivcs  of the ‘survey involved determinin~  tile distribution

of sea otters throughout the entire area. Use of a system:jtic survey

greatly

neither

problem

complicates estimal-ion 01 variance in the population estil,late as

the transects nor the sea otters were randomly distributed. This

could have been overcome by repetitive surveys but, given
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limited funding, several less intensive and perhaps less accurate surveys

might have introduced more v.~riabiliLy  wl~ile providing the means to

estimate that variability. Systematic sampling can produce estimates

that compare favorably with stratified random samples provided no periodicity,

occurs in the population (Cochran 1963). NO known perfodicity  that

would cause bias in the present survey exists.

Effect of Pods-

A major problem anticipated in this survey was the distribution of the

sea otters in relation to one another. During past surveys distribution

has varied from widely scattered individuals to the occurrence

of large pods of up to 1,000 with a few scattered individuals nearby.

The occurrence of large pods could strongly influence estimates of

densities clepe.ndin~ on whcth~r a pod fell within a r.o~lnt area or not.

This was a major reason for conducting an unlimited width strip survey

at the same time as the limited width strip survey. It provided information

useful in evaluating the influence of large pods. It also increased the

possibility of

The occurrence

detecting low densities of sea otters.

of pcds does not appear to have been a serious problem in

this survey. No pods of over 100 individuals were seen. Most pods were

of moderate size and a number of pods usually occurred within an area so

some fell. within tl~e limited width strips (Table 3).

A total of 1,901 sea otters was coun~ed in the unlimited transects while

811 were counted in the 0.2 nm transects for a ratio of 2.3. The
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ratio of the number of pods containing over 10 individuals was 50:15 or

3.2. This might indicate that too few pods were seen in the 0.2 nm

transect; however, the effective width of the unlimited width counts

would be greater for pods than for individuals since sightabiljty increases

with group size. This is evident when the numbers of single animals

sighted are coinparcd. Fewer single animals were seen in the unlimited

width transects than in the 0.2 nm transects (126:149, ratio 0.85) and a

higher percentage of. all animals seen were in pods over 10 (71 percent

vs. 53 percent). Therefore the effective width of the unlimited width

transects was greater for pods than for individuals and the higher ratio

of pods sighted between the two surveys would be expected.

The r;lcio of the nldml~er  of ,sea otters in pods was Slrni.lar to the ratio

of the number of pods (3.1 vs 3.2) indicating that pod size had little

influence for pods over 10.

This does not rule

biased the counts.

areas. Large pods

out the possibility that the occurrence

Some bias probably did occur, at lecst

may have occurred between transects out

Of pods

w~cllin small

of Vieif of

all o f  the o b s e r v e r s . The unlimired width transect observers probably

sampled leSS t]l:lll }13] f th? area even fOL- krge. pod. s. l’here[ore, while

no bias resultintz  from the occurrence of poc?s C.OUIC1 be readily iden~ificd,

some could ?~ave occurred.
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Effect of Diving Animals

A major assumption made with most

animals in the strip are counted.

strip

This

transect surveys is that all

assumption is seldom justified

and it certainly isn’t in the case of diving mammals. There have been

several attempts to estimate the percentage of time a sea otter spends

under water. Estes and Smith (1973) estimated that at Amchitka Island

30 percent of the population was underwater at any given instant even

during periods of minimum feeding activity. The proportion decreases

with time, however. If we assume that the observers on the present

survey could view a 0.2 nm long strip at any instant, any given point

would remain in his field of view for only 6 seconds. The. decrease in

number of sea otters on the surface would be insignificant during that

ti~~- Tn reality the time the observer could devote to effectively

watching one spot is considerably less than 6 seconds.

Estimates by Estes and Smith (1973) were based on observations made in

quite different habitat and generally shallower depths (less than 30.m).

No suitable data are available for the area north of Unimak Island and

the Alaska Peninsula. Water depths are generally greater requiring

considerably more time to dive to the bottom. At extreme depths the sea

otter would be forced to, rest longer between clives Imwever. FOCIC1 items

might be. more abundant in that area requiring less time to locate them.

Many sea otters reacted to the aircraft ~y diving.

saw sea otters dive just as they came into view and

Observers frequently

occasionally saw
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splashes that could not be positively identified. Observers counting in

unlimited width strips sat ~n the rear of the aircraft and had poorer

forward vision .than those counting in the limited strips. Many  s e a

otters were underwater by the time their location came into view.

While no reliable adjustment can be made for the effect of diving

animals on the present survey, Estes and Smith (1973) estimated that 30

percent underwater would probably be conservative.

~htability of Animals on the Surface

Experience has shown that not all sea otters on the surface of the water

are seen during aerial surveys. Many factors influence the sightabil.ity

of an individual sea otter. These include:

1. Visibility conditions - Many factors influence the visibility of

sea otters in. the water. These fac~crs often influence each other

providing a wide array of conditions. Often conditions change

rapidly. Among the more common factors are sea state and lighting

conditions. Any

choppy waves are

direction at the

conditions often

wate~’s surface,

type of wave will reduce visibility. Sharp,

worse than large swells’ so wind velocity and

time of the survey are major factors. LighLing

magnify the effect of sea state. Sun glare on the

reflection on the windshield of an aircraft, low

li~!lt intensity beca(ise of clouds or time of day and tile wnve

IenFths of I.ixht ~efl.ec.ted from the wster’s ~iirface strongly influence

visibility. Since the angle of incidence of light is important,
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visibility on one side of the observer may be significantly different

from that on the other side.

The visibility code assigned to each transect was an attempt to

classify all of these factors (Table 2). Conditions encountered on

this survey were the best ever encountered in this area during a

survey. This greatly reduced the effects of visibility conditions

on the counts. Only on transects 8 and 9 and in Bechevin  Bay did

visibility conditions seriously interfere with the survey. A

13 August 1975 survey indicated that substantial numbers of sea

otters existed in the area of both transects 8 and 9 although few

were found west of there. Some correction should be made for these

two transects. Allowing half the number seen on transect 10 for

transect 9 (16) and half of that (8) for transect 8 would se&m to

be a- cchlservative  approach.

Visibility conditions probably also reduced the
.

considerably. On 13 August 1975 a total

counted in the bay

otters may move in

can be suggested.

under slightly better

and out of the bay no

of 444

Bechevin Bay count

sea otters was

conditions. Since sea

reliable correction factor

2. Presence of confusing objects - The presence of other species of

marine nlamm;~ls, birds, certain types of kelp, drift or any object

that appears similau to the target species will distract the

observer and reduce his tt.bility tc) identiiy the target species.

673



3.

There was littlq kelp or drift in the area.

made identifica~ion  of other marine mammals

Visibill.ty  conditions

ancl birds relatively

easy. The only serious interference was from several million

shearwaters in dense flocks. Flocks on the water resembled pods

sea otters at a distance. This tended to distract the unlimited

width strip observers and reduced their ability to identify pods

of

at

a distance. As the aircraft approached flocks of Shearwaters they

would take off and fly back and forth over the c~unt area. This

created a “screen” effect making it extremely difficult to identify

sea otters under them. Fortunately the area of highest shearwater

concentrations appeared to lie offshore frcnn the area of highest

sea otter density. Some sea otters were probably missed as a

result of the presence of birds, however.

activity and posture in the water, and their distribution in relation

to each other and in relation to geographical features have a

strong influence on sightability. Distribution of individuals has

an effect that often overrides the effects of all other factors.

When most animals are resting on the surface of the water in large

groups, counts are almost always high. When they are widely

scattered, counts will be low unless other conditions are ideal.

Generally, sea otters are most visible when they arc resting on

their backs and in groups and least visible w])en alone and uprixht
.

in the water. Some movements will enhance sightability,  particularly

swimmin~ on chei.r backs. Many factors influence behavior includi.n~
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time of day, presence of the aircraft, present weather conditions

and even weather conditions of the past few days.

Croup size and whether the animals were resting or active were

recorded for each sighting in the hope that some comparison of

these factors between areas could be made. It would appear that

the two limited width strip observers used slightly different

definitions of resting and active. The J.eft observer classed as

active only those animals that were moving in such a way as to

hinder identification. Only 13 percent fell into this catagory. The

right”observer  used a somewhat broader definition and classified 48

percent as actjvc. The difference probably represents” animals

beginning to react to the aircraft but not diving or upright in the

Even when all of the above

missed. The-human eye can

to all areas. It tends to

factors .?m ideal some animals will be

not sweep an area giving equal attention

focus on points and rapidly move from

point to point,

the more distant

aircr:lft IIsecl on

The less time available to search a given area and

the area the less efficient the observer. The

this survey was relatively fast, giving the observer
.

only a few seconds to locate, identify and co[u~t sea otters. ‘l%ere

was no way to increase  the time of observation without changing the

survey platform. This would have been at the expense of coverage

or safety’.

675



A relatively

overcome the

narrow strip width was selected to at least partially

problems of. aircraft speed and otlier factors that

reduce sightability. It. is certain that some sea otters were

missed throughout the survey. The bird observer in the rear of the

a5.rcraft courtt.ed birds in a 100 m strip and noticed some sea otters

missed by the left observer. These were: not included in the counts.

Observer abiltty can strongly influence counts. All observers were

experienced and all except one of the unlimited width strip observers

had participa~ed  in intensive sea otter counts in the past year.

The left observer counted 55 percent of the sea otters recorded in

the 0.2 nm wide strips; however, he saw only 51 percent of the

singles and pairs. This suggests that both observers had similar

ability and the d~fference. was due to the size of a few larger

groups.

All of the factors discussed above teId to reduce the percentage of

sea otters on the surface that are seen. Unfortunately without

some form of ground truth it is impossible to quantify these factors.

It was

gather

not logistically or economically feasible to attempt to

ground truth information on this survey.

Comparisons of aerial counts with shore counts or boat counts have

been attempted i.n other areas. All indicate that a significant

percenta~c of sea otLers are missed in aerial counts. HC>I/e\rer,

these comparisons have never incitided strip counts over open watir.

Therefore, thpre is no rel.iabl.c way to estimate the percentage of

676



sea otters on the surface that are missed. One must simply recognize

that tlie counts and tmy estimates derived from the counts are low.

Sea Otters Outside of the Survey Area

The

the

available information indicates that most of the population was in

area surveyed but that small numbers may have been outside the area.

Only one si~hting of sen otters south of Cape Sarichcf has been recorded

(Table 1). Seventy-five kea otters sighted there in 1958 may have been

a transient group as none have been reported from there since and none

were seen on two surveys in 1975. The 1975 surveys indicated that few

sea otters were west of Cape Mordvi,nof, perhaps even fewer than in 1965

when Kenyon (1969) counted 10. Results of the present survey seemed to,.

confirm this (Table 2).

We encountered fog and were unable to complete transects 36-38. No sea

otters were sighted on transects 34 or 35 and none v’ere seen in the Port

Moller area. A total of six survey tracklines paralleling the shore at

various distances

The last of these

first day of this

from shore have been flown in this area since June .1975.

was made under excellent conditions the morning of the

survey. On all of these surveys only two si~htings of

sea, otters, both near the western side of the entrance to Port Moller

and llercndcek~  Bay, have been made. Reports from biologists in the area

indicate. that very few sea otters remain northeast of Cape Lieskof.

Therefore, it appears that scattered indi.vidua].s  and perhaps a few very

small groups were northeast of Cape Lieskof. We”wire not able to survey

intensively enoufih t.o estimate their numbers. They probably compose

only a fraction of a percent  of the population.
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Sea otters have frequently been “seen in water over 60 m deep, especially

in the area surveyed, but only occasional individual.ti  have been seen in

water over 80 m deep. There are severalrecords  of sea otters caught in

crab pots nearly 100 m deep and resting animals have

over 200 m deep, however, those regularly feeding in

deep would appear to be unique and are usually adult

been seen in water

w;lter cwer 80 m

males. I%erefore,

the 80 m depth contour was selected as the outer boundary of the survey

area. Problems with the GNS 500 navigation aid Qaused us to under-

estimate or overestimate our distance from shore. Therefore, not all

areas within the 8.0 m contour were surveyed (Fig. 2). Sea otters were

seen in the northern-most segment of three transects (15, 23, 24) .

Estimated depths near these sightings ranged from 70 to 80 m. Transects

10, 11, 12, 13, 16, 17, 18 and 19 were probably cut too short although
< .

the number of sea otters that would have been seen had they been extended

would have been small. Transects 8 and 9 were cut short purposely -

because of visibility conditions.

small number of otters were beyond

There is

the 80 m

also a possibility that a

depth contour.

Izembek and Moffet Lagoons were not specifically surveyed. However, during

refueling trips, the aircraft was flown over most parts of the lagoons

likely to contain sea otters. No sea otters were seen there. We might

have missed scattered individuals, however.

A line opposite the False Yass cannery was arbil-~arily selec[.t?d  as the

southern  boundary of the population. Substantial. numbers Of sea Ottcvs

exist alOng the south -shore of U,limak Island and tkc Ali~sk~  Pminsula

betwcca Cape Laxaref and Cold Bay. There is a strons possibility that
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many of the animals repopulating this area in the late 1960’s immigrated

from the Bering Sea ~hrough Isanotski”Strait.  Small numbers are seen in

the strait today and movement.through” the strait has been observed

during periods of extremely heavy sea ice formation (Schneider and Faro

1975) . Some interbreeding between sea otters in the Bering Sea and

those from the Sandman Reefs and Sanak Island probably occurs. Therefore

the population being discussed here is not entirely discrete. Isanotski

Straits

but the

through

appears to be the point at which interchange is most restricted

Bering Sea population could periodically gain or lose animals

this interchange.

In summary, small numbers of

than the transects extended,

and Moffet Lagoons. There is no

would significantly increase the

sea otters were probably farther offshore

northeast of the survey area or in Izembek

evidence that inclusion of these animals

population estimate, however.

Population Estimate

Time limited the extent of data analysis. As indicated above, there were

many factors influencing the survey that could not be quantified. There-

fore, only a simple extrapolation to a population estimate will be
,:

presented, with no estimate of

additional time a more refined

An area of approximately 7175

fell within the limited width

variance. It is anticipated that with

estimate could be produced.

km~ was sampled. Of that area 506.3 kmz

strip transects. A total of 81,1 sea



otters was counted in the strips. If we expand this to the entire area

we get:

“11?495

Add Bechevin Bay count

Unadjusted estimate

If we compensate for the

and 9 by assuming that a

186

11,681

visibility conditions and the

10, we would have an adjusted

11,681 + 340 = 12,021

poor visibility conditions along transects 8

total of 24 sea otters would have been seen if

transect lengths were the same as transect

estimate of:

This would be an estimate of the number of sea otters that would have

been counted if the entire area had been surveyed.

An unknown proportion of the population would have been under water at

the time of the survey. While recognizing that this may not apply to

particular area, if we use Estes and Smith’s (1973) estimate of 30 percent

we get:

12,021 on surface -f- 5,152 diving = 17,173

This estimate assumes that:

1. All sea otters On the surface ifi the strip transects were counted.

20 Ail sea OCLerS on the surfcce in Beshevi.n Bay were counted.
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3. All sea otters were within the area sampled.

4. No sampling error occurred.

5. 30 percent of the sea otters were not on thesurface.

From the previous discussion of factors influencing t;le survey it is

evident that assumptions 1-3 are incorrect and would tend to yield an

underestimate of numbers. Assumption 4 could yield an overestimate or

an underestimate although no gross errors were immediately obvious.

Assumption 5 could yield an overestimate or an underestimate, however,

it fails to consider diving in reaction to the aircraft whfch. wou~d tend

to produce.an  underestimate, Therefore, the overall estimate would tend

*.0 ‘he cansc~{ative unless ssmpling errcr was great.

The above e=timate indicates.a  density of 2.3 sea otters/km2. If we

exclude those areas west of Cape Mordvinof and east of Cape Leontovich

the overall density would be”3.O sea otters/km2. This is a modest

deusity for a sea otter population when compared to those observed in

other areas (Kenyon 1969, Estes and,Smith 1973); however, most other

estimates have assumed that sea otter habitat did not extend beyond the

60 m depth contour. ‘i’he observed clensity  within the 60 m depth contour

.

in the primary rfinge of the population (between transects 1.0 and 33) was

2.7 sea otters/km2 or with the 30 percentcorreetion for diving animals

3.9/kn~2, still a moderate density.
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.
“I%ere is reason to believe that both the total population and tlic clens-itj.es

of qea otters in the area surveyed were lower than in the 1960’s.

During the 1960’s the range of the population expanded rapidly. By 1970
. .

substantial numbers had reached Port Heiden and there was evidence of

expansion to the south side of the Alaska Peninsula and Unimak Island.

Such expansion usually indicates that sea otter densities have become

too high in relation to food availability. Sea ice conditions in the

early 19701s reduced the range of the population (Schneider and l?aro

1975) ● Since 1972 no repopulation of former habitat to the northeast

has been observed. Fragmentary surveys indicate little change in the

range of sea otters on the south side of “Unimak Island and fewer sea

otters inhabit the area west of Cape Mordvinof. Residents of Cold Bay

have observed a reduction in the number of sea otters using Izembek

Lagoon- (Robert Jones, USFWS, pers. comm.). These factors indicate that

competition for food and hence the need to expand range have been reduced.

‘l’his is probably the result of lower densities.

If this is the

numbers unless

The main range

Cape Mordvinof

Moffet Lagoons

case,, the population can be expected to increase in

some factor increases mortality or limits the food supply.

of the population presently extends from the vicinity of

to Cape Lieskof and includes I_)echevin  Bay. Izembek and

are used to a lesser extent. Small numbers may occur

west of Cape Mordvi.nof;  however, less offshore habitat exists in that

area. Small numbers appear to persist near Port Iloller and it is possible
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that scattered individuals may stray as far to the northeast as Egegik.

Those animals presently northeast of Cape Lieskof are probably not

contributing substantially to the growth of the population.

The population should again expand its range as its numbers increase as

long as severe sea ice conditions similar to those in 1971 and 1972 do

not occur. Range expansion to the northeast will probably be rapid once

it begins. It is not possible to predict how long it. will take for the

population to reoccupy all of its 1970 range. If sea ice conditions

remain moderate it should take less than 10 years, however.

When assessing

on sea ‘otters,

the possible impacts of both offshore

the potential range of the population

and onshore activities

should be considered.

This extends to the Port Heiden area. Sea otters have occurred farther

to the northeast in the past and ❑ ay in the future. However, average

sea ice conditions would eliminate most of those animals. Densities of

sea otters hrtween Port Heiden and Port Moller will probably fluctuate

dramatically as sea ice conditions vary. In rare, extreme cases the

range may be restricted to i“ts present distribution.

Distribution

Sea otters were not distributed uniformly within the present range of

the poplllation. Small areas of extremely high densi.tf.es were evident.

The range was stratified into high, medium and low density areas. on Ehe
.

basis of the ~mlimiteil width strip count (Table 4, Fig. 4). NO attempt

was made to d=e].in;,ate small areas of concentration although it appears



‘hblc 4. ApprOxinlilt.~  wa~cr depth, ecu otter density  stratum nnd number Of sea otters count
in 0.2 nm strip for each transect segment surveyed between Urilia Bay and
Cape Licskof. Densitites were recorded as high (H), medium (M),or low (L).

Transect Depth (m) Density Number of
Number Sca.otters”

Counted
fih 20-40 H 4

B
c
D
E
F
G

11 A
B
c
D
E
F

12 A
B
c
D
E
F
G
H

13 A
B
c
D
E
F
G
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B
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D
E
F
G
H
I
J
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.R
c
D
E
F
G
H
I
J

lt
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40-60
I t

II

60t
0-20

20-40
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40-60
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0-20
11

20-40
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0-20
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It
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1:
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H
H
M
M
L
M
H
H
H
M
M
M
H
H
M
M
M
L
L
H
H
H
M
M
M
L
H
H
H
H
M
M
L
L
L
L
H
H
H
H
M
M
L
L
L
L

21
6
1
0
0
0
0
7

17
0
0
0
1
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3
0
0
0
0
0

15
5
0
0
0
0
0
4

35
0
1
0
1
0
0
0
0
4
0
0
0
0
0
1
0
0
0

Transect Depth (m) Density Nunibcr o
N u m b e r Sca Otce

Cwnt.ud
16 A

B
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n
E
F
G
H
I

17 A
B
c
D
E
F
G

18 A
B
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I
J
K
L

19 A
B
c
D
E
F
c
H
I
J
K

20 A
B
c
1)
E
F
G
H
I

0-20
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It

60+
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M
M
M
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M
M
L
H
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M
M
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M
M
M
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3
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4
4
1
0
0
0
0
3
1
0
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0
0
0
3
2
0
0
6
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0
2
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0
1
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0
0
7
2
2
0
2
0
2
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0
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0
0
1
0
1
1
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0
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‘J’able 4. {cont. ) Approxhnatc  water depth, sca ot~cr clensity Stratum and number of sca otters
counted in 0.2 nm strip for each trunscct segment surveyed between
Urilia Bay and Cape Licskof.

Transect Depth (m) Density Number of
Number Sea Otters

Counted
20 J 40-60 M o
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M
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B
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M
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L
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o
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0
0
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1
2
1
1
2
0
0
0
1
0
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0
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0
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0
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B
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M
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L
L
L
L
L
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H
H
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M
M
M
L
L
L
L
L
L
L
L
M
H
H
H
H
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M
M
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o
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0
0
1
Q
1
0
0
0
0
0
0
0
1
2
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0
0
0
0
0
0
0
0
2
1
2
0
1
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0
0
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0
0
0
0
1
4
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0
1
1
0
1
0
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Table 4. (COllt,  ) Approximate water depth, sea otter density stratum and number of sca otters
counted in 0.2 nm strip for each transect segment surveyed bctwccn
Urilia Bay”and Cape Lieekof;

‘ikansect Depth {Ii) I)ensity Number of
Number Sea Otters

Counted
27 J 40-60 L o

K
L
M

28 A
B
c
D
E
F
G
H
I
J
K
L
M

29 A
B
c
D
E
F
G
H
I
J
K
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B
q
D
E
F
G
H
I
J
K
L
M
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B
c
D
R
r
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0-20
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11
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*I
11
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L
L
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M
M
M
H
H
H
H
H
H
H
M
M
M
L
L
H
H
H
11
H
H

o
0
0
0
1

21
17
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0
0
2
0
0
0
0
0
0
3

25
5
8

11
1
4
0
0
0
1
2
2
0

50
6
0
2
3
0
0
0
0

15
5

36
0
1
3

‘1’riu~sect Depth (m) Density Number of
Number Sea Otters

Coulltcd

31 G 40-60 M o
H It Ii o
1 , II M o
J 601- L 0

*I L 0
32 t 0-20 M 2~ t! M 1

c 20-40 H o
D If H 1
I% II H o
F 40-60 M o
G 11 M o
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K It L o
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that such areas ex~st. observed densities within the 0.2 nm strips

averaged 6.5 sea otters/km2 in hifihj 0.3/km2 in medltm] and 0.06/km2 in

low density areas.

This distribution is only representative of the situation on 30 and

31 July 1976. Somewhat different distributions have been observed on

previous surveys. This population is more mobile than those occupying

typical, rocky, sea otter habitat. Differences have generally been in

the degree of dispersal offshore. At times large numbers have been

concentrated near shore while at other times low densities were found

near shore and high densities occurred 15 to 30 km from shore. The 30-

31. July 1976 distribution

and may be more typical..

appears intermediate between thtise extremes

There appearecl to be at least two separate

aretis of high clensity roughly’ sepal-ated

and Cold Bay. This separation has been

reflect varying quality of habitat.

by a line between Amak Island

obser~:ed

Configuration of shoreline, offshore islands and

influence the distribution of sea otters in most

on past surveys and may

rocks appears to strongly

populations. Many

animals seek sheltered areas to rest. There is relatively little relationship

between these features and distribution  in this area except in Becllcvi.n

Bay. Occas”ionall.y  small pods have.been  seen near Amak Island but that

is usually not a high density area.

Water depth seems to influence distribution more than the shoreline.

Each se~ment of transects 10-33 was classified by dept-h.Throu@Out

much of the area the outer ed~e of “hightt density areas closely conformed
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to the 40 m

to the 60 m

distributed

depth contour and the edge of the “medium” density conformed

depth contour. Sea otters nbrtheast of Amak Island were

slightly farther offshore with medium clensities extending to

the 80 m contour in one area and high densities extending to areas 50 m

deep.

Densities observed in the 0.2 nm strips averaged 3.1 sea otters/km2 in

water O to 20 m deep, 5.8/km2 in water 20 to 40 m deep, 0.5/km2 in water

40 to 60 m deep and 0.03/km2 in water over 60 m deep, True densities

would have been higher because diving animals weren’t counted. The

observed densities in water over 60 m deep may be low. Only 0.25 percent

of the sea otters counted in the limited width strips were beyond the 60

m depth contour while 0.84 percent counted in the unlimited width

strips \iere beyond the 60 m countour. In either case only a small

percentage-cf  tile population was in water deepe~- than 6Ll m. During a

survey of the area west of Amak Island made on April 1969 most of the

sea otters seen were in water deeper than 40 m and many were beyond the

60.m depth contour. Sea

wide].y scattered. Large

deep.

otters observed in

pods usually occur

Weather seems to play a role in determining

Concentrations near shord frequently follow

clcep areas have usually been

in water less than 40 m

offshoro distrillu~ion.

severe SLOI-mS  w~li].e aninmls

tend to be farther

calm weather. Tile

rcv;gh weather ~.’itll

offshore and widely clis~~e.rsed after several days of

30-31 July 1976 survey followed a period of moderately

winds rcr,chir,g 35 knots.



to the 40 m depth contour and the edge of the “medium” density conformed

to the 60 m depth contour. Sea otters northeast of Amak Island were

distributed slightly farther offshore with medium clensities extending to

the 80 m contour in one area and high densities extending to areas 50 m

deep.

Densities observed in the 0.2 nm strips averaged 3.1 sea otters/km2  in

water O to 20 m deep, 5.8/km2 in water 20 to 40 m deep, 0.5/kn]2 in water

40 to 60 m deep and 0.03/km2 in water over 60 m deep. True densities

would have been higher because diving animals weren’t counted. The

observed densities in water over 60 m cleep may be low. Only 0.25 percent

of the sea otters counted in the limited width strips were beyond the 60

m depth contour while 0.84 percent counted in the unlimited width

strips were beyond the 60 m countour. In either case only a small

percentage-of the population was in water deeper than 60 m. During a

survey of the area west of Amak Island made on April 1969 most of the

sea otters seen were in water deeper than 40 m and many were beyond the

60 m depth contour. Sea otters observed in cleep areas have usually been

widely scattered. Large pods usually occur in water less than 40 m

deep.

WeAther seems to play a role in determining offshore distribution.

Concentrations near shore frequently fcIllow severe storms while animals

Lend to be farther offshore and widely dispersed aft{’c seve?-al days of
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rough weather with winds reaching 35 knots.



water persisted in -this area to permit survival of many healthy adult

animals. No such aTea exists to the northeast except for limited areas

near Port Moller.

The area from Cape Lieskof to Port Moller is critical for range expansion

although not to the

VIII. Conclusions

A remnant sea otter

survival o“f the population.

population survived in the shallow waters north of

Unimak Island and the

grew afid expanded its

Izembek area of the Alaska Peninsula. This population

range through the 1950’s and 1960’s. By 1970

substantial numbers had reached Port Heiden and scattered individuals

occurred at Egegik.

Strait had-started.

Expansion to the Pacific Ocean through Isanotski.

Most animals remained between Cape Mordvinof and

Cape Lieskof, however. Extreme sea ice conditions in 1971, 1972 and

1974 restricted the range of the population to the area between Cape

Morilvinof and Cape Lieskof with only small numbers to the southwest- and

in the vicinity of Port Moller. The size of the population was probably

reduced substantially and little expansion of range has occurred in

recent years. The present population probably exceeds 17,000 animals.

All waters less than 80 m deep are potential sea otter habitat, however,

most of the population remains in waters less than 60 m deep. These

waters extend far from shore throu@~out the area.

The population

Port Heiden in

could grow and expand its

the absence of severe sea

691

range as far northeastward as

ice conditions.



All waters less than 60 m deep between Cape L~.eskof and Cape Mordvinof,

including Bechevin Bay, should be considered critical to the survival of

this population.

IX. Needs

Studies of

area would

for further study

activity patterns and movements of sea otters in the

greatly enhance our ability to evaluate the census.

study

The cost

of such studies probably exceeds their value to the OCSEAP program,

however. Little is known about the food habits of this population and

the relationship between concentrations of sea otters and the distribution

of potential food species has not been examined.

The distribution of this population should be monitored to determine

future patEerns of range expansion. The northeastern fringe of the

population should be of particular concern.
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